Altered topography of 16S RNA in the inactive form of Escherichia coli 30S ribosomal subunits.
We have studied the topography of 16S RNA in the inactive form of the 30S ribosomal subunit (Ginsburg, I., et al. (1973) J. Mol. Biol. 79, 481), using the guanine-specific reagent kethoxal. Oligonucleotides surrounding reactive guanine residues were isolated and quantitated by means of diagonal electrophoresis and sequenced. Comparison of these results with experiments on active or reactivated subunits reveals the following: (1) Most of the sites which are reactive in active 30S subunits are much more reactive (average 13-fold) in inactive subunits. Upon reactivation, these sites return to a less reactive state. Thus, a reversible increase in accessibility of specific 16S RNA sites parallels the reversible loss of protein synthesis activity of 30S subunits. (2) The number of kethoxal-reactive sites in inactive subunits is about twice that of active subunits. The nucleotide sequences and locations of the additional accessible sites in inactive subunits have been determined. (3) Sites that can be located in the 16S RNA sequence are distributed throughout the RNA chain in inactive subunits, in contrast to the clustering observed in active subunits. (4) The sites of kethoxal substitution are single stranded. Yet, of the 30 sites that can be located, 23 were predicted to be base paired in the proposed secondary structure model for 16S RNA (Ehresmann, C., et al. (1975), Nucleic Acids Res. 2, 265).